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^ t znm £•?%> m&m. 2 mmv>m*mmmMMm& a 
m&m 7 ] mtm^mt>m^m^3x&^z t zmmt-tzm&m 1 a* 

>tf)Mitf>x-Y y^>^£r2> hn-;vt^^f- h F5-f A@n&#4>&< 

mm^-Mm^o^m^mz^^xmm^mn}±<Du^uK^t., 

zftffi£?zm&m8mM<nm&$Lf&m®o 

mmmi 0] mmmm&itm&?&m-RT$mr.<D*s$zi&ffi£. 
mnm-(Dnmmm(D^^m-(Dmm^mi,x&mAi]izmmL, %zz<» 
mma-^mm&AtiizmffiL, mmw,zz<Dm,fcv>fa<n-i&i$&j]\zm%h 
, m-<Dmm<D-m*mmtt!,jjizmmL. m$$tf-%.mi±izmmL. mzmzzo 
^mfo(D^mw}mm>Atiizmm?zm-<Dmm.mm£, 

Rmxtazmmi^ mmw<D&t&(Dm<D~w&ji\zm%h. mzzn^Ao)- 
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»#t&8BffisfrK:8sttu mffitf-'femmic&mL. mmm~a>*smm,m.<D'*im® 

y KfeaLT«i«'r*ri:«:W«lti:^*fll#3l9*fettlt#«l 0fB«£>«J!±£ 
sfyommnxj y&yp&ny hn-;i/f5^- h K^>f AmWttfi'P&< 
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m&m 1 3 mmom^mmo 

S:M^IJC««5UTt9ia^n © h^^^X^i: U t&faH^CD h PI 
©h5>^X*&tmSB^©h5>^*#©N§i[© h^>^X##*©>f- h 

© h7>i- J X3fCDPa® h^>^.X##*©V- h& 1 o©f5#j&§5©H3£f8 
©p l/^<;i/©«M«J±$:D ^ U<<)l<Dn&£-t2>Z. £ £#^£-r&ff ^ l 4 

&*>m&mi 6©v^-rti^iH«©^^go 

4j^e>flt#^i 7©vN-rti^is^©^^s 0 
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j^2 2(Z)U-rti^fB«(Z)^^« 0 
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[0 0 0 2] 

?K®3*3*S§SlCJ3V^fcJ:, CRT (Cathode Ray Tube) &Ci£ 
[0 0 0 3] 

5^ ^f9^3tS±Kir i E^!7T^S/U =2 > (a-Si) SWWh^S?** (T 
F T : T h i n. Film Trans istor) ^^;f> It 
li^Il^vh'J y **4K&cg2fi£;ft3^|§3t^g|Sl 1 £tft;LTVA3 D 
[0 0 0 4] 

S&) 2 1-1-2 1-5, ^^^^©SiOX^'yf^^&a^hD-^tS^ 
- h F7-<AI C3 1 - 1-3 1 -8, mmnm£WLMtM£$:&/uT°ft\ftLT^ 

zzi^ymmzmm-tzn^ymm®®! C4 o, K^-f ^ia»^>«»ig»K:« 

BE&#Jfc"*5MUII)fcI C 5 0 fctii;tTV*5 0 
[0 0 0 5] 

m^m^mmr^mmmicmm^ti^>mB^mmmm^&?>m^ filiate 
*> y * M jc itm^^ # Win $ ti 5 3i h \z & 5 ft > astn©^ t -f s ^ 

(Will ^IfcfcfU, 2#flg) . 
[0 0 0 6] 

ifi^. a - S i Klit^T^SKIB^OlSfV^jKU 2/ U =r> (p-Si) TFTgffi 
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[0 0 0 7 ] 

m&wimmmicMLTiz. mi o^^^ic f^>t A@n&2 2^- 

h K7>f/13 2-1, 3 2- 2#M*a*igffft®H!R£l9-£«l 0_h{Cfg« 
[0 0 0 8] 

9>f >H«lgi&^^e>fe«)CO=I^>|g|&IlIJB&I C4 Oli, 
1j!K¥JBI8M*K:H (VCOMH) tLU^ (VCOML) HKMWj-tZ 

f/r|nl$&l C 4 0 liSScn Fg±©i:t*M ?:l!t/i s i: v*5i53£ TOSH'S 

[0 0 0 9] 

-9 h9>S?:**HS>, ^- Mg#lfcmm<Z)J£MllS i MOSFET (M eta 
1-Oxide-Semi conductor Field-Effect T 
r a n s i s t o r : h 9 > # ) tffgjg £ tlT V^ 

£ 0 

[0 0 10] 

_hfBtf)J:e>&=i^>igifr[Il{&I C4 0 £p -S i TFTiCioti^l, IS 
[0011] 

3^>*ggm&I C4 Ofc&IB'tSfetolCB:, p-SiTFT 
©*SfetB;fr#*§ilS i MOSFETC1/1 0g|fe*6feft, MVgglfrlll 
mi C4 QXDmiimz.?- M6#»l OmmggCTFTMIt^S. 
[0 0 12] 

ot, «M^*W©li3lli:R-©ai«i o±ic=i*e:/j8SfriiiB&i C40^ 



ffitE#2 003-3037435 



#2002—278274 



[0 0 13] 
[0 0 14] 

mmxffi i ] 

(&m¥l 1 - 1 9 4 3 2 Om*m (^3-51, HI') 

[#§*:£iK2] 

3*BM32 1 1-19 4 3 1 R ¥f'&m (^3-71. 01) 

[ymmjcffi i ] 

"Low Temperature Poly-Si TFT-LC 
D with Integrated Analog Circuit" (T. 
Nakamura, et a 1 . , A s i a Display/I DW' 0 1 
Proceedings, Oct. 16, 2001, pp. 1603-1606 
, Figure 1) 

2 ] 

"A 5-in, SVGA TFT-LCD with Integ 
rated Multiple DAC Using Low-Tempera 
ture poly-Si TFTs"(Y. Mikami, et al.,A 
sia Display/ID W 01 Proceedings, Oct. 1 
6, 2001, pp. 1607-1610, Figure 1) 
[0 0 15] 

Si MOSFETlCjt^, «SfctB;fr*M6^fc«>, TFT&ftffllfen^^K 
[0 0 16] 
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[0 0 1 7] 

-€•31 X% *$&W<Z>3&5<iZ±Be>ffiM&%:MmL, n ^ CD |gtfrfg;fr£ 

[0 0 18] 

BffiH^apcD#^-r xamtox-r hn-^tsy- h K^-r a 

mmm®x$>-DX. 

o 

[0 0 19] 

^gpcD&^-f y<DmMe>x-<( v^yf^y sn-^t*^- h K9>f AEJS&tf 

mmW}m$&tL£.3bizmnhx\<^2> a 

[0 0 2 0] 

<Z)&^>f >CDlH^©X>f >y^>^&3> hD-;i/f5^- h F^-f A®8&#4>& 
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[ 0 -0 2 1 .] 

tffSB^gP W co^*^# & H b# K Igifr f S &a*igttJ9Mfr £ , MISSIS 

[0 0 2 2] 

OMH, VCOML) 7f T F T[:t3=E>ii}:tffi$:Mt6M 

[0 0 2 3] 

><;i/*«tfBlitc b x vn s . 

[0 0 2 4] 

<Z)j£<lcSI«bTV^. 3^>«Ei&ISItt^ie<tcBBSStiSA'y FS2o 

053€>l/^VfflA e >y Kiibtfffibt^^. -fib, (n=E>mffi£f& 

[0 0 2 5] 

n^^igg&lllli^icjgb, n^E^tEb^l/Cil^^^^^iE (VCO 

mh, vcoml) £f&mmz. n^ynmvc omh n^t^yms. VCOML 

m&-t&*S&&m (VR 2) 4 O0Si (R 1 1 , R 1 2, R21, R22 
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) 2-D<Dmn*8m& (Al, A 2) 2o0§i (CI, C2) fcfrfcfc 
»J, a§^®± (Vre f) §:AiJil"f^>= fib, bTXS^V R 1 ©£&#t 
itt^R 1 1 ICjt^T 1 /3 gTttl). rrt', 2o©giCl, C2(D§ 

*tftt?Kft*^«©3^>««»*©i»fnj:y%»+^*< (i oo^«±) 

[0 0 2 6] 

jgsiiRi i©«i<o-*ttBrsE«*tvRioHrsE»jc, mri 2©fa©-jg 

ttttJWH&A 1 <om^tC*4x-?*l«»L/TV^. SHMMMA 1 <D$F&MA± 
SB : ?-H:HrSE«StVR2©"BrSEflPK:!6ttS*i*. £ £&c, tR3MI*I«A 1 ©ffl^JJC 

o 

[0 0 2 7] 

tl, ^titR 2 1 ©ffi©— agtt— £«ffiV reflC, &#£R 2 2 CO-ft&CD — 
^ipg#§A 2<2ffi#&C^;ft^*l^LT^<£>,, «HC«ffi# A 2 ©*SiA*iiS?tt 

bj^mvr 2©or^gisic^Msti<5o ^bic mn^m^A 2©m*icii^» 

tiiVR 1 , VR 2<Z>ffiSgtt— j£*£EV ref t G N D H &Cg^3 tlT V^S. 
[0 0 2 8] 

JEEVCOML J:yfc<£v>Sffi&epfllI"tSfc#K zi ^ >«J± V C OM H, VCOM 
L£>f- ^Wb^J: »J %», X^'VfTFT0ONitii?:®<tSri:^ 

[0 0 2 9] 

^ISl0*ffltt3^>SEVCOMHi:3 ! E>lEVCOMLi:©tEEl'ra&5 
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TFT© 4*.- hfittn^^iffVCOMH^n^^ffiVCOML^Ot 
TFT (D*f— Ml@£$g< ~? £#HT|g£&Sfc«>, EKSSt-fe/hS < 
[0 0 3 0] 

[0 0 3 1 ] 

f £T*tf>|gM£RA 1, OTA^GNDJT'Oii^RBltU (WSSiftV 
R2<5D«m&V 2 fc-tSfc, RT^gtftVR 1 0) nT3E8P0>«ffi-V 1 ttitfSSSffiVR 
l©£«tfrffl (RAl+RB 1) «R1 te£/vE 
fitftRll, R 1 2lC#c#-fr1*, ffilRA 1, RBl©«tC<fcoT^®5ril^ 

[0 0 3 2] 

— «JEV2ttBf|E^VR2lC0V^T, Rr^gP*>e>-S«ffiV r e f * 7? 
©ffi&RA2, nf^A^GND^T'fflS^?:RB2tt5t, «JJtR2 1, 
R 2 2 giRA2, R B 2 (D-ffilC J: o T&#>5 2. £ # of IB £ 

* a^vtffivcoMHStJtV l tiEV 2 tt:|{c#L, n^ym&v 
coMLiitEv 2(5D^tcfe#^€>fe^, #»iB<D=i^:/*ffi£jaEHrett, =1 

=E>«EiVsw ( = VCOMH-VCOML) «V1, o£ *J «T3ES*fiV 
R 1 0*lC«kotilSt53 fc^RflBfcfty, 3^>t|±VCOML«« 
V R 2 <D#ac £ o TWfif -5 r £ tfoflB £ * £ - 
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[0-0 3 3.] 

-«tc, mwmm^mmnti^mmt^t. »i 1, R12, R21, 

R2 2««3RMQe«"e**©K:»U m,m (RA2 + RB 2) te»MQHRl 0 
MOfc, HBifr**<«ltt*. tfe#ot, « (RA1+RB 1) 1**0 
ftSWS^ [fBtt (RA2 + RB 2) *«jftR 11. R 1 2 , R2 1, R 2 2 ] tf> 

e>*>> '>^<ttiio0i/3aTT'fe*j, &<(DWfi$izn"£<Dm<Dt&tfi±Tiz 

[0 0 3 4] 
[0 0 3 5] 

[0 0 3 6] 

Mi-rsrfc-e, i»ia»©oNis«i:#i«ii>i, hfifc^<t^r ^*^te 

[0 0 3 7] 
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[0 0 3 8] 

^t^i§:^bt^s©T% zi^ymmm^n^ymm^mm-rsmz. 
y^W}^t^^ym&^m,m^t^m^mmm^±immi-^m^izit. =r^ 

[0 0 3 9] 

ymmm^mmmti zmt a -r . =r =e ymm v^ov^m^m^^ n=eymi± 

[0 0 4 0] 

[|6^®^(3O0«3 

>? §? m^mu ic % igM "Tie t- & & c 

[0 0 4 1 ] 

i cD#^-r >«>®^©x-r y^>y&=i> hn-;i/ts^f- h Fv>f A[iiS3 



1 4 
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[0 0 4 2] 

H, VCOML^SP^e>^7 K$:IbTM$tltV^ 0 
[0 0 4 3] 

[0 0 4 4] 

-So 

[0 0 4 5] 

H2liHKOn^>«g»IiII&4<oail (Z>*^&^"tBf*CfeS. 02 1C&VAT 
, 3^>!§gift[l!i&4 «20CDn^> (VCOMH, VCOML) , 

*S*^S6ilrt3^>«*, H^^i^r^^lCOMD, PchTF 
T (TFTrThin Film Transistor) 41, NchTFT 

4 2T?«J*3*lTV*5. 
[0 0 4 6] 

PchTFT4 1©KW>, V-X(Z>e>*>, -«#Hl/^a^>lffVC 

OMHtm ma>-Wtfin*ynmv:&mzti. NchTFT42®FW> 
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[0 0 4 7] 

P c h T F T 4 l&t>*N c h T F T 4 2<Dtf- 
i»COMDlC&8fcS*l, COMD(DHU'<MVCOMHJ:y*<, LHib?: 
VCOML,kU®<t5. 
[0 0 4 8] 

[0 0 4 9] 

#gy£WC&V^> P c hTFT4 l&tfN c hTFT4 2<Z>4*- h-V~* 
tg©«JGb^teVCOMH«J±, VCOML«ElCjt^t*t<*y, PchTF 
T4 1RX$N c h T F T 4 2fflON||5:^<tS:!:^t5. 
[0 0 5 0] 

P c h T F T 4 lltfN c h T F T 4 2 CO K l/>f > ~ V V C 
OMH«ffi&tfVCOMLiffib^^&&V^=«>> P c h T F T 4 1 N c 
h T F T 4 2<Dtf- b^t 2 o© 3^ y U"</H6*g Jg< ~ 

[0 0 5 1 ] 

g±(;j:ot, *|§0^©^lOO^»JtCj:^>r2 ; E>igi&[aS&4liP chTFT 
4 lfttfN c h T F T 4 2©>f- MB&/h $ < S i ^ & 

% Hi /h -r * si a & & . 

[0 0 5 2] 

04 &0 1 ©H^SBifrHtSM <Z>m2<Dmi&M*rt-tmX*2b£o S4 ICfcV^ 

2 ica%f n^vSM&HliM ©H i ©^^Mhlil^©#^i:^oTVNSo 

[0 0 5 3] 



1 6 
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fc, n^y&m*^^ >m^f774 4©#tflCU/<;i/S/7 h (LS) 4 3 
[0 0 5 4] 

3£tC, *mmmiZ&^X. P c h T F T 4 l&tfN c h T F T 4 20)>f-y 
3tf>«$C£^Mt-£^i:#-e££ 0 -£tf>«£\ =r^>|gi&llII^|oI^tciffetc«JE 
[0 0 5 5] 

0 5 itm 1 <Z>3^>iglfr[I!i&4 ©^3 KT*&£ 0 M 5 iCfcV^ 

-T^^SR#ftrHtS&4 i* hmrr>£»Mf$.M(r> P c h T F T 4 1 &t>*N c h T F T 4 2 
(DftfrVK. P c hTFT&tfN c h T F T £|&£l=r*>-£T 1 -DOXJ £ + 
5CMOS (Complementary Metal Oxide Semi 
conductor) W^^f'Vf4 5, 46£^MU n^y -f ^ > 

^#A7774 7 $r^^.TVN^ 0 
[0 0 5 6] 

r<D«itr> r*nb©x-f 5, 4 6 iin^>^K^-r ^ y^m^t-t^B. 
mm^tK^-oTZj ^ytffflmzn&fc&b, ^mfr^n^yu&zj %y>?m 

[0 0 5 7] 

flibfea^KitjaiflSBriB-e*^. 

[0 0 5 8] 

h K9>f ^ia»3 n^>igi&tai?&4 ^, 3^>*j±^^hii?&5 i 
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[0 0 5 9] 

m%n. 3=E>iffiVCOMH, VCOML^W^/^y F$:ill/TTOtI$n 
[0 0 6 0] 

>f~ h K7^^isi 3 im&mmmna> 4 ^©w© 1 aigtcra^s & e> &cia« 

*f$J©3gJCAy KK:»*g-r S J: o tgfb, =r^mj±05&4 #«Bt£«^ 
[0 0 6 1] 

3^>|gKfigg&4ttd i - h K5-rAtlII?&3^@Sfi$tlTV^^M*f^l!I^^^C^ 
[0 0 6 2] 

^iCT^^^^-e^^o #l£5£MT*J£:3^>SJ±£^[IIi&5 1 £-£;ftfC 

i&M&A'y K<Z>j£<JciH«U =r^>«ffi^mg&5 I (D&<Kn?tymM®m 

[0 0 6 3] 

n^ymm®$&4 £n=eym}±3Lf&®m5 1 t^ltfc^ =2^e>J|g»iiiJ5&4 

[0 0 6 4] 
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n^E >«jE£^®S&5 1 itn^ynS± (VCOMH, VCOML) Sr^-tS 

3*T^« (VR1) VCOML^U^l/Jilt^illgi ( V R 2 ) £ 
, 4 0©3g3fi (Rll, R 1 2, R21, R22) 2 o©^|f if ifiggl (A 1 
, A 2) 2offig| (CI, C 2) fc^&fty, m^tR-femE. (Vref 
) *Xi3tirz> a -fib, «r^VRl©^Mi»jgiRl 

[0 0 6 5] 

int^itf a i <DKmAi3$ts : ?\z\tm,ffiR ii, ri 2i>mmcmm^n. m 

MR 1 1 ©#fi©-3§# TOM*! V R 1 © -mmmiC. SfitR 1 2 ©#©-$&#&& 

itipgiiA i ©m£«ft^;ft,^£tiT^& 0 mnmmmA 1 ©^sjeaasb^ 
tt«rasigjftv r 2 sn, «[H[«fi#A i omijjcii^sc i ifim 

[0 0 6 6] 

mmmm^A 2 ©^ifEA^a^ic&jgifiR 21, r 2 2 #M#jfc^3*-u & 

KR21 ©ffii©-i8#-j£*EE V reft:, 3g|fiR 2 2 ©ffi©-«#tSlJ¥*B*i« 

a 2(Dftjjizzti?timm-£nT^z> a mnmmA 2 ©^teA^sry-tt »ras 
v r 2 © ns$zm \zmm $ a 2 © m^j ic i«* c 2 s ti 

TVxSo #ffi2m=i i e>«JEVCOML&ffi:fc < *£ 0 "TSE«*/iVRl, VR2® 
ffi*Stt-j£«JEEV r e f £GND£fCgSjj^3;ftT^<5„ 
[0 0 6 7] 

EV 1 {inT»i5iVR 1 ©Hrse»^e>-J6«JEV r e f*Tf(OgfiiiSRAl, of 
3Eap^e>GND*T?©^&RB 1 £U nT^fgift V R 2 © nT^g|5©1|fit £ V 2 

V 1 = V refXRllXRBl 

/ (Rl 1XRA1+R1 1XRB1+RA1XRB1) 
+ V2XRA1 XRB 1 
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• / CR1 1XRA1+R1 1XRB1+RA1XRB1) 

• • • (1) 

[0 0 6 8] 

«IIMVR1 (D^m.mm (RAl+RBl) «R 1U»J l /3J£ATT* 

Vl=VrefXRBl / (RAl+RBl) ••• (2) 

[0 0 6 9] 

nIIS^VR2lCaVNt*, ^©BriEas^e>— 3£SffiV r e f 
*t&RA2, oT^S|J^e>GND*T*CD^*n:$:RB 2 ft 2>£. 

V2=Vref XRB2/ (RA2 + RB2) ••• (3) 

[0 0 7 0] 

— 3^>«i±VCOMH, VCOMLtt, 
VCOMH = V2X (R11+R12) 

/R11-V1XR12/R11 •••(4) 
VCOML = V2X (R21+R22) 

/R21-Vref XR22/R21 ••• (5) 

[0 0 7 1] 

ilRl 1 tm.ffiR2 1 h(D©^ffl^U<, MR1 2tSiR2 
2 fc©fi#Lia##LV**#, n^>tffiVsw ( = VCOMH-VCOML) 

Vsw= (Vref-Vl) XR12/R11 • ■ • (6) 

[0 0 7 2] 
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■ • 

VCOML&«r^3£JfiVR2<Z)&lC4:oTil8lEt- SI^^T^S. 
[0 0 7 3] 

S&4 tc£tt£igimfigicf£#L&v^ 

[0 0 7 4] 

H8&EI7tf>=i^>mj±£j&tlli&5 l lzm4(Dn=EyMWjmB&4: %m&&t>i*: 

VR2©®agK:E|Jin"rS«JBE&-^*ffiVr e f &tfG N D £: bT rtl 
(7) mjBE IC £ £ & - & JB V * T =fo J: V % . 

[0 0 7 5] 

Zl© J:-»>iC, >K»EB&4 h lti2i:@4 hlK5 h(c^eti 

[0 0 7 6] 

[0 0 7 7] 



2 1 
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m<-T-g>r ttfVZZo dtDfetf), TFTffl^- hipISr/hS <i*s 

[0 0 7 8] 

[0 0 7 9] 
[0 0 8 0] 

[0 0 8 1] 

-n^=r=e>igi*iiim4 tzmym&Zimmmb 1 o_Lfc 
u****^ n=Eymmm^4 nn^ym&^mm^ 1 £&i£<tcseg-r£ 
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[0 0 8 2] 
[*8U!©a&*] 

fej^i:SM©^(C3^>|gg&tai^$:@Bgi-^^^^J:oT, 3^ >Ig»rE!l&©Ig 

[H®©«j#&mtBJ 
[® i ] 

[0 2] 

m i ©3^>sgi&nn&©fi i ©*ffc«&av*-ei*e&s. 

[03] 
[04] 

0 1 © n *e >£g«f[3i&©l! 2 ©#J&#I ST* & & o 
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